INTRODUCTION
Newcastle disease was first reported in Zambia in native fowls at Mazabuka, in the Southern Province, in May, 1952 . In later years it was found occurring in poultry populations throughout the country (Anon., 1952 (Anon., -1984 . Commercial farms experienced minimum losses compared to village poultry in which the disease was responsible for heavy mortality. Slaughter of contacts and vaccination of poultry at risk has been the policy of the Government for effective control. In spite of these measures, sporadic outbreaks of the disease still occur. Hence, a study was made to review the incidence of the disease between 1975 and 1984 in order to correlate the control measures and factors related to the maintenance of the disease. The findings are reported in this communication.
MATERIALS AND METHODS

Laboratory diagnosis
Specimens from suspected cases of Newcastle disease (ND), according to clinical history and post-mortem findings, were collected in 50% buffered glycerine for virus isolation.
Laboratory diagnosis of ND was based on the isolation of virus in embryonated chicken eggs and its identification by the haemagglutination inhibition test (HI) with specific ND sera. All diagnostic procedures were performed at the poultry pathology laboratory of the Central Veterinary Research Institute (CVR1), Republic of Zambia.
RESULTS
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Provincial distribution of ND
The provincial distribution of ND throughout the country is depicted in Figure  2 and is related to the density of poultry populations. The highest incidence occurred equally in Central and Southern Province followed by Lusaka and Copperbelt Provinces.
Annual incidence of ND
During the last decade (1975-1984) a total of 525 outbreaks was confirmed in the laboratory. The highest incidence was recorded in 1975, after which there was a decreasing trend. However, an erratic variation in positive cases for each year was noticed. In 1980, only two outbreaks were confirmed. This could be due to the moving of the diagnostic laboratory from Mazabuka to Lusaka, which resulted in an interruption in availability of diagnostic facilities. A few specimens might not have been processed for virus isolation during that year.
Seasonal distribution of ND
From the results of the monthly incidence shown in Table II , two peaks of outbreaks are observed. One peak is during September to November, the hot dry season of the year. Another peak, although lower, is during January to March, the hot moist season of the year.
Incidence of ND before 1975
For the purpose of review, the incidence of ND outbreaks before 1975 is presented in Table III . The information was obtained from the records of the disease diagnostic section of the CVRI and the Annual Reports of the Department of Veterinary and Tsetse Control Services . Except for 1953, outbreaks occurred in every year. However, no information is available for the years 1969 and 1970.
DISCUSSION
It is a statutory requirement that all suspect cases of Newcastle disease be reported to the Office of the Department of Veterinary and Tsetse Control Services. Upon laboratory confirmation, legislation stipulates that a "Newcastle infected area" be declared. The infected area normally covers a radius of about 20 kilometres around the outbreak area. Regulations remain in effect for two months following the last confirmed outbreak. Movement of all avian species in and out of the infected area is forbidden. In the meantime, contact birds are slaughtered and the surrounding population at risk is vaccinated.
Following independence, urban expansion has proceeded at a rapid rate. This expansion has been mostly along "the main railway lines", from Southern Province, running through Lusaka and Central Provinces to Copperbelt region. In order to meet the demand for poultry products in this urbanised population, the poultry industry developed rapidly in these provinces. As a result, the size of many small backyard flocks was increased without any improvement in management standards. These flocks are maintained under poor hygienic conditions. At the same time, a number of large commercial and well-managed poultry units, holding up to 100,000 or more birds, was established. In Zambia, the disease was first diagnosed in 1952 in Southern Province and, in a very short time (1957), it was known to have spread to the major poultry producing areas of the country. A high number of outbreaks was always recorded in areas on "the main railway lines". Exception to this statement is noted in Northern and Eastern Provinces. Table I shows that regular outbreaks were not experienced in Northern and Eastern Provinces. However, devastating outbreaks were recorded in Northern Province during 1979 and in Eastern Province during 1975 and contributed to the large cumulative total. Examination of records (Table III) prior to 1975 also shows a similar distribution of ND outbreaks. The highest number was always recorded in Central Province followed by Southern and Copperbelt Provinces.
Lusaka Province was created in 1976 out of some areas from Central and Southern Provinces. Most of the poultry production farms around the capital city of Lusaka, which were previously in the Central Province, fell within the newly created Lusaka Province. The exact population distribution of poultry in each province is not available. However, taking a conservative figure, three-quarters of the total poultry of the country is reared in areas on the main railway lines. Hence, it is obvious that the number of outbreaks/unit time in an area is directly related to the size of the poultry population.
Most of the outbreaks recorded during the observation period (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) were in the traditional sector. Since the fifties it has been accepted that ND is enzootic in native reserves (Anon., 1957) . The difference in disease incidence between traditionally and commercially managed flocks can be explained by the differences in vaccination and husbandry practices followed under these two management systems. A survey conducted by the diagnostic section of CVR1 during 1981-1982 on the vaccination cover of poultry in Copperbelt and Lusaka Provinces showed that only ten percent of the traditional farmers vaccinate. Although this survey was conducted in only two provinces, it is likely that a similar pratice is followed in other provinces. Irregular and inadequate supply of vaccine means that even commercial farmers are sometimes unable to vaccinate certain batches of chicks. Hence, a variable immune status in different batches of birds on the same farm is not uncommon. This could explain the occasional outbreaks in the commercial sector.
The vaccination programme includes application of live lentogenic vaccine, preferably B¡ Hitchner or F strains, at 1 day of age by intranasal or intraocular route. This vaccination is usually done by hatchery before chicks are sold to customers. Revaccination is at 28 to 35 days of age, using lentogenic vaccines in drinking water. Broilers get these two vaccinations. Layers are revaccinated at 10 weeks of age preferably by La Sota vaccine in drinking water. When available, a few farmers preferred Komarov vaccine at 10 weeks. Layers get revaccination at point of lay and thereafter usually at six month intervals during their laying period. The choice of vaccine for these vaccinations is B1 Hitchner or La Sota strains, depending on their availability.
Free vaccination coverage for Newcastle disease has been the policy of the Government. However, due to financial constraints and other unforeseen reasons, this policy could not continue smoothly after 1978, when pharmaceutical companies and hatcheries were encouraged to import vaccines to supplement the Government efforts. A good correlation between vaccine usage and the outbreaks has been noticed. Use of low dosage of vaccine during 1974 in relation to the growing poultry population resulted in a sharp rise of outbreaks in the following year. However, a large application of vaccine by the Department alone during 1975-78 (Figure 1) contributed to a marked decrease in the incidence of the disease in subsequent years. Vaccine application by the Government agency was low during 1980-1981 and the amount of vaccine provided by the private companies is not available for correlation. However, the vaccination survey results (1981-82) showed that vaccine import by private sources fulfilled the demand of vaccine at least for progressive poultry men. Because of isolation and poor communication with village communities, vaccination has not become popular in rural areas and foci of infection remained amongst village flocks.
Outbreaks of ND have a seasonal occurrence (Table II) . The findings coincide well with the climatic conditions in Zambia. September to November is a hot dry season with increased wind-flow throughout the country. Airborne spread of ND is well-known (1, 5, 6, 8) . During the clinical phase of the disease, the virus is discharged from the respiratory tract (7) and with viscerotropic strains, the virus is also excreted in the faeces. Virus in the faecal material can remain viable for 21 days and during this period of the year faeces can soon become dry and airborne as dust particles (2) . In Zambia the involvement of viscerotropic velogenic strains in ND outbreaks have been recognised (4). Another peak of outbreaks is observed when the climate is hot and humid and occasionally in heavy rains, with cool, humid weather. A cool moist climate also favours the airborne transmission of the virus (2). PALABRAS CLAVE : Aves -Control -Diagnóstico experimental -Enfermedades de las aves -Epidemiología -Métodos de cría -Vacunación -Virus de la enfermedad de Newcastle -Zambia. * *
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